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AMENDMENTS TQ THE CLATMS

1. (Currently Amended) A thermoacoustic generator comprising:

a housing containing a working volume of gas with a pressure;

4 thermoucoustic core supported in the housing and having a first heat exchanger and a
second heat exchanger, the thermoucoustic core operable to introduce acoustical power into the
housing thereby oscillating the pressure of the gas at a frequency; and

n piezoclectric alternator supported in the housing und having i [ace that is movable when
acted on by acoustical power, the alternator further including a portion of piezoelectric material
operable to produce clecirical power when acted on by & stress, the portion of piczoclectric
material being in mechunical communication with the movable fuce such that movement of the
fuce stresses the portion of piezoeleetric material 50 as to produce electrical power;

the acoustic ¢ the pas and the alternator defining a resonating svstem with a

resonating mass oparable to resonate at the pragsure ogeillution frequency:

avherein-the alternator has having a moving mass that scrves as a substantial portion of the

resonating mass inside the housing such _that the moving mass substantially reduces the pressure
oscillation frequency of the resonating system_as compared to a systerm without the moving muss:

2. (Original) The thermoacoustic generator according to claim 1, wherein the movable

face of the alternator substantially blocks the passage of the gus.
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3. (Original) The thermoacoustic generator according to claim 2, wherein the housing has
a sidc wall, thc movable face comprising a first diaphragm with a perimeter seul substuntially

sealing the first disphragm to the side wall of the housing,.

4. (Previously Amended) The thermoucoustic generutor according to claim 2, wherein the
housing has a side wall, the movable face comprising a first piston with a perimeter seal
substantially sealing the first piston to the side wall of the housing, the perimeter being selected

from the group consisting of a roll sock, u bellows, and a clearance seal,

5. (Original) The therroouacoustic gemerutor zecording to claim 3, further comprising a
second diuphrugm forming a second face of the alternator, the portion of piczoelectric material
also being in mechanicul communication with the sccond face and being disposed between the

first and second diaphragms.

6. (Currently Amended) Fhe-thepnouseustt

A thermoacoustic gencrator compriging:

a housing contsining 8 working volume of gas with a pressure:

a_thermoacoustic_core supported in_the housing and having a first_heat exchanger and a
sccond heat exchanger. the thermoacoustic_core operable to intraduce acoustical power into the
housing therebv oscillating the pressure of the pas at a frequeney; and

a piezoelectric_alternator supported in the housing and having a face that is maovable when
acted on by acoustical power, the alternator further including a portion of piezoclectric materjal
operuble to produce electrical power when_acted on by a_stress, the portion of piezoelectric
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material being in mechanical communication with the movable face such that movement of the -

face stresses the portion of piczoclectric material so as to produce electrical power;

the piezoclectric alternator further eemprises=-comprising:

a perimeter member including the portion of piczoelectric materiul, the perimeter
member configured such that compression of the perimeter member causes compression of
the portion of piezoelectric material, the perimeter member surrounding a ccntral arca;

g hub disposed in the eentral area, the hub being movable relative to the perimeter
member along an axis, the hub being in mechanical communication with the movable face
of the alternaror; and

o plurality of spokes interconnecting the hub and the perimeter member such that
relutive movement of the hub along the axis compresses the perimeter member and thereby
compresses the piezoelectric material;

wherein _the alternator has a moving mass that scrves as_a_substantial portion of a

ucney in the

housing substantially lower than for a gimilar system with a rigid member replacing the aliernator.

7. (Previously Amended) The thermoacoustic generator according to cluim 6, wherein the
housing has a side wall, the alternator face comprising o Frst diaphragm having a perimeter seul

sealing the first diuphragm to the side wall of the housing.

8. (Original) The thermoacoustic generator according to claim 7, further comprising a
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second diuphragm in mechanical communication with the hub, the second diaphragm having a
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perimeter seal scaling the diaphragm to the side wall of the housing, the perimeter member, hub,

and spokes being disposed between the first and second diaphragms.

9. (Original) The thermoacoustic gencrator according to claim 6, wherein the perimeter

member is generally ring-shaped.

10. (Originul) The thermoscoustic gencrator according to claim 9, wherein the
piezoelectric material portion of the ring-shaped perimeter member is substantially all of the ring-

shaped perimeter member.

11. (Original) The thermoncoustic gencrator according to claim 6, wherein the perimeter
member is generally polygonal shaped with interscetion zones defined between adjacent generully
straight scgments, the portion of piczoclectric material comprising u portion of each of the straight

segments,

12. (Original) The thermoacoustic generator according to claim 11, wherein the spokes

are interconnected with the interscction zones of the palygonal-shaped perimeter member.

13. (Original) The thermoacoustic generator according to ¢laim 11, wherein the generally

straight segments of the perimeter member cach further comprise a spring in serics with the
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portion of piezoglectric material.

14, (Currently Amended) Fhe-the
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A thermoacoustic generator comprising:

a housing conmining a working volume of gas with a pressure:

a_thermoacoustic core supported in the housing and having a first heat exchanger and a

second heat exchanper, the thermoacgustic core operable to_introduce ucoustical power into_the

housing thereby oscillating the pressure of the gas at a frequency; and

a piezoelectric alternator supparted in the housing and having a fuce that is movable when

ucted on_by acoustica] power, the slternator further including 8 portion of piczocleetric material

operable to produce clectrical power when acted on bv a stress, the portian of piezoelectrig
material_being in_mechanica] communicution with_the movable face such that mavement of the

face stresses the portion of piezoelectric material o as 1o produce cleetrical power;

the piezoelectric alternator further esmprises-comprising;

a perimeter support ﬁcmbcr generally defining an alternator plune, the
member surrounding a central arey;

a hub disposed in the central arca, the hub being movable relative to the
perimeter support member along an axis generally perpendicular 1o the plane, the hub
being in mechanical communication with the movable alternator face: and

the portion of piezoclectric material comprising a plurality of piczoclectric
bimorph members euch huving an inner end in mechanical communication with the hub
and an outer end supported by the perimeler support member such that relative movement

of the hub along the axis flexes the bimorph members;
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wherein_the alicrnator _has a moving _mass that_serves as a_substantial portion_of a
rcsonating mass inside the_housing,_thereby providing a_ptressure oscillation frequency in_the

housing substantially lower than for a simi with a rieid member replacing the altermator,
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15. (Qriginal) The thermoacoustic generator according to cluim 14, wherein the bimarph
members are generally wedge shaped such that a width of the members parallel to the alternator

planc is narrower at the inner ends than at the outer ends.

16. (Original) The thermoacoustic generator according to claim 14, wherein the

perimeter support member is generally circular.

17.  (Previously Amended) The thermoacoustic generator according to claim 14,
wherein the housing has a side wall, the alicrnator face comprising a first diuphragm having a

perimeter seal sealing the first diaphragm to the side wall of the housing.

18. (Origir;al) The thermoncoustic generator according, to claim 17, further comprising a
sccond diaphragm in mechanical communicution with the hub, the sccond diaphragm having a
perimeter seal sealing the diaphrugm to the side wall of the housing, the perimeter support

member, hub, and bimorph members being disposed between the Grst and sccond diaphragms.

19. (Originul) The thermoacoustic generstor uccording to claim 1, wherein the
piczoclectric alternator further comprises at Jeast onc spring in series with the portion of

piezoclectric material 80 as 1o alter the stiffness of the piczoclectric alternator.
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20. (Currently Amended)

A thermoacoustic gencrator comprising:
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a housing containing & working volume of gas with a pressure:

a_thermoacoustic_core suppgrted in the housing and having a first heat exchanger and 4

second heat exchanger, the thermoaconstic core operable to introduce acousticul power into the

housing thereby oscillating the pressure of the pas ut # frequencys and

a piczoclectric alternator supported in the housing snd having u [uce that ijs movable when
acted on by acoustical power, the alterputor further including a portion_of piezoclectric materjz|
operuble to produce electrical power when acted on by a stress, the portion_of piezoelectric

material being in mechanical communication with the movuable {ace such that movement of the
face stresses the portion of piezoslectric material so #s to produce electrical power;

the piezoeleciric alternator further eemprises comprising u perimeter wall having a

plurality of wall scgments intcrconnected by springs, the portion of piczocleetric material
comprising at leust 4 portion of onc of the wall scgments, the movable fuce of the alternator
comprising a surfacc of the wall segment;

w in_the_alternator_has o _moving mass that serves @ substantial portion_of

resonating mass inside thc houging, thersby providing o pressure oscillation frequency in_the

housing substantially lower than for a similar system wi

a rigid member ing the alierpator.

21. (Origing) The thermoancoustic generator uccording to claim 20, wherein the
piezoelectric alternator further comprises an altemator body enclosing a portion of the working

volume of gas, thc perimeter wall forming part of the alternator body.
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22, (Original) The thermoacoustic generator according to claim 20, wherein the perimeter
wall substandally scparatcs the housing into first and second coaxial rcgions, the thermoucoustic

core supported in one of the regions.

23, (Original) The thermoacoustic generutor according to claim 22, further comprising a
second thermaacoustic core supported in the other of the regions, the thermoacoustic cores being

couxially arranged,

24, (Original) The thermoacoustic generutor sccording to claim 20, whersin the portion of

piczocleetric material comprises substantially the entirety of all of the wall scgments.

25-39 Caneelled

40. (Currcntly Amended) A thermoacoustc generator, refrigerator or heat pump
comprising:
a housing containing a working velume of gus with a pressure;
a thermoacoustic engine supported in the housing operable to intreduce acousticul
power into or to remove acoustical power from the housing; and
a piezoelectric transduccr supported in the housing and huving a face that is
movuble when acted on by acoustical power, the transducer further including a portion of

piezoelectric material operable to convert between acoustical power, consisting of pressure und
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velecity, and electrical power, consisting of potential and current, the portion of piczoelectric
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material being in mechunical communication with the movable Juce such that movement of the
face stresses the portion of piezoelectric material;

the thermoucoustic core, the gas and the transducer delining a resonating systern

with a resonating mass opcrable to resonate at the pressure oscillation frequency;

wherein—the trunsducer has having a moving mass that scrves as a substantial
portion of the resonating mass inside the housing such that the moving mass substantially reduces

the pressure oscillation frequency of the resonating system [as compared to a gystem without the
moving masi;-#
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